Prior to exercise and at the end of the 12 th week, the patient's weight, grip strength of the hands, back strength, body fat ratio, and BMI were measured. Before-and after-exercise measurements were compared. The patient pain level was determined using the visual analog scale (VAS). Beck Depression Inventory (BDI) was used to define the depression level of patients. SPC level of patients was obtained by Social Physique Anxiety Scale (SPAS). The correlations between SPC scores and anthropometric values and pain and depression levels were evaluated. Results: Pilates exercises significantly improved the weight, BMI, body fat ratio and SPC and pain level of the patients. No statistically significant change was found for grip strength of either hand or back strength. A statistically significant correlation was found between SPC scores and the body fat ratio, weight, BMI, and pain and depression scores of patients before and after the exercise program. Conclusion: A 12-week Pilates program had positive effects on anthropometric parameters, SPC, and pain and depression levels of FMS patients. Patients with FMS can safely perform Pilates exercises to control weight, improve physical appearance, and reduce SPC and pain and depression levels, and no adverse side effects were observed. To obtain further evidence regarding the effectiveness of Pilates exercises, additional studies involving different patient groups are required. (Turk J Rheumatol 2010; 25: 201-7) 
Introduction
Fibromyalgia syndrome (FMS) is a common rheumatological condition characterized by chronic widespread pain and a reduced pain threshold as well as hyperalgesia and allodynia. Associated features include fatigue, depression, anxiety, sleep disturbance, headache, migraine, variable bowel habits, diffuse abdominal pain and altered urination frequency (1) . Although the precise pathogenesis of FMS remains unknown, peripheral and central hyper-excitability of the spine or brainstem and altered pain perception and somatization have been hypothesized and demonstrated in some patients (2) . Treatment of FMS is usually symptomatic due to the lack of understanding of its etiology and pathophysiology. Several treatment modalities, ranging from antidepressant therapy to biofeedback and electro-acupuncture, have been suggested since the definition of the illness (1, 3) . Exercise programs have been reported to be helpful in FMS patients in several studies. Programs including stretching, strength maintenance and aerobic conditioning have been accepted as part of standard treatment protocols (4) (5) (6) (7) (8) (9) . However, standardization of the type, intensity and duration of exercise has not yet been well established (10, 11) .
Pilates is an exercise approach that was founded by the teachings of Joseph Pilates (1880-1967) and was initially practiced almost exclusively by athletes and dancers. It has become a fast-growing and popular trend in rehabilitation and fitness in recent years (12) . Pilates combines Eastern and Western practices, including yoga, dance, durability, strength training, and gymnastics. The basic goal of Pilates training is focused on improvement of general body flexibility and health, emphasizing "core" (truncal) strength, posture and coordination between breathing and movement (13) . The Pilates method has been hypothesized to help maintain the natural flexibility of the spine and limbs while increasing core strength. Researchers studying the clinical effects of Pilates have agreed that additional research in the Pilates method is required. The Pilates method that was developed by Joseph Pilates has been updated in recent years and has started to be implemented in fitness centers and for rehabilitation purposes. This modern Pilates approach can be defined as comprehensive body-mind conditioning, the main goals of which are efficient movement, core stability and enhanced performance (14) . In terms of rehabilitation, the return to functional activities is also a primary objective since the method encourages movement earlier in the treatment process by providing necessary assistance (15) . There are recent scientific researches evaluating the effectiveness of the Pilates method on neuromuscular conditions (16) (17) (18) (19) . In addition to its adoption by training programs designated for healthy people as part of general fitness programs, Pilates has also been suggested as a therapeutic modality for several musculoskeletal disorders (15, 16) . The recent studies also show the positive effects of Pilates exercises in FMS patients (20) .
Social physical concern (SPC) is a concern experienced by people regarding the evaluation of their physical appearance by others (21) . The concept of SPC is rooted in the self-presentation theory, which comprises the effort to control one's behaviors before other people and to modify one's appearance (22, 23) . As SPC is related to the physical appearance of individuals, the body mass index (BMI) and body fat ratio of a patient play a significant role. In particular, individuals are more likely to participate in slimming programs due to current societal preferences for slimmer role models. In fact, they sometimes exercise solely for these reasons (24) . It is expected that individuals who have better physical performance and who perform physical exercises would have lower SPC than those who do not practice physical exercises. Findings in the contemporary literature support this theory (25) (26) (27) . Engaging in activities that require physical effort and exercise improve a person's physical appearance and are beneficial for general health. According to Lantz et al. (28) , a number of studies demonstrate that some people perform exercises to reduce their SPC, while others prefer not to participate in physical activities due to their high SPC. Physical distress related to FMS may lead to the development of anxiety and depression (29) . FMS has a substantial negative impact on social and occupational functions. Patients report disrupted relationships with family and friends, social isolation, reduced daily activity and leisure activities, and avoidance of physical activity (30) . In these patients, SPC and the factors that lead to this concern, including BMI, body fat ratio and lack of static strength, may be expected to contribute to the increase in anxiety. Physical exercise may positively affect these factors.
The aim of this study was to examine the effectiveness of Pilates exercises on the SPC of patients with FMS and to determine the relationships between the SPC and BMI, body fat ratio, strength, and pain and depression levels.
Materials and Methods
Patients: Twenty-five female patients with an age range of 33 to 63 years (mean: 49.16±7.51), who were admitted to Rheumatology Clinics with the diagnosis of FMS according to the American College of Rheumatology (ACR) criteria (14) , were included in this study. None of the patients had an accompanying rheumatic disease, unstable hypertension, severe cardiopulmonary problem, or psychiatric disorder affecting patient compliance. None of them had engaged in an exercise program and they were all sedentary. The patients were fully informed about the nature and purpose of the study and an informed consent was obtained from each of them. Approval by the local ethics committee was obtained for the study.
Treatment protocol: All patients participated in an education session led by a physiatrist that provided a description of diagnosis and treatment methods in FMS. A one-hour Pilates exercise program was given by a certified trainer to patients three times per week for 12 weeks. The exercise program followed the basic principles of the Pilates method. Our protocol comprised the following components of Pilates-based exercises: strength and stabilization, flexibility and range of motion, proper body alignment, balance, coordination, and body awareness. Resistance bands and 26 cm Pilates balls were used as supportive equipment. The exercise sections consisted of 5 minutes breathing, 10 minutes warm-up, 35 minutes conditioning phase and 10 minutes cool-down.
Breathing Section: The goal is to coordinate breath with movement and to connect mind, body and breath. Three sets of exercises are used: breathing in seated position, breathing in supine position and breathing in supine double V position. General recommendation for breathing is: air enters in through the nose or mouth, down the throat and into the lungs, which inflate and fill up the ribcage. The exhalation is forced, which helps to create an abdominal brace, fully engaging all the abdominal muscles by bilaterally contracting the obliques.
Warm-up Section: This section consists of imprint position, bridge, articulated cat, and partial roll down exercises. The general purpose is to increase body core temperature and to warm and prepare muscles and joints for movements that follow.
Conditioning Section: This period includes a series of exercises like knee sway, rolling like a ball, modified hundred, leg circles, single leg stretch, spine stretch forward, flight, spine twist, and side leg lift. The exercises are performed in a slow and controlled manner and flow smoothly from one to another.
Cool-down: This section includes exercises like modified child's pose, cat and supine relaxation. The purpose of the end of the class cool-down is to relax, increase flexibility and promote mind-body awareness. In each 1 hour session, the above exercises are repeated 8 times during the first 4 weeks then 12 times for the remaining 8 weeks.
Evaluation parameters: Evaluations were made before (Week 0) and after (Week 12) the exercise program.
Pain: Pain evaluations were conducted in accordance with the visual analog scale (VAS) (31) . The patients were asked to pinpoint their pain severity on a 10 cm long scale, and the distance from point 0 was measured.
Beck Depression Inventory (BDI): This questionnaire was used to evaluate the level of depression in the patients because of its previously reported validity and ease of application (32) .
Social physical concern: SPC was assessed via a 12-item Social Physique Anxiety Scale (SPAS). The items within the scale developed by Hart, Leary and Rejeski (33) are answered using a 5-point Likert-type scale. The minimum score is 12 and the maximum is 60. Higher SPAS scores are indicative of greater concern regarding physical appearance. The inventory consists of questions relevant to an individual's discomfort, derived from observation of their physical appearance by others and perception of their own physical appearance. The validity of the SPAS was previously confirmed on a Turkish student by Aşcı (34) .
Anthropometric measures: The weight, height and BMI of each patient were measured by a Sport Expert brand Anthropometry Set (MED-AN 100). The fat percentage of each patient was measured by an Omron brand (BF 306, Japan) body fat scale.
Strength parameter measurements: Hand grip and back strength values were measured by a manual dynamometer (MED DYN 100 Sport Expert). Left-right handgrip strength and back strength tests were given twice to each patient. The higher score was recorded.
Statistical analysis
Data were assessed using the SPSS program (version 16.0 for Windows). The normality assumption was tested with the Shapiro-Wilks test. To compare VAS score, BDI score, weight, BMI, body fat ratio, left handgrip strength, right handgrip strength, back strength, and SPAS scores before and after Pilates exercises, paired sample t test or Wilcoxon sign test was used according to the distribution of the data. Correlations were evaluated using Spearman's correlation coefficient. P value <0.05 was considered as statistically significant. Data are reported as mean±standard deviation and median (min, max).
Results
The pain level, BDI score, weight, BMI, grip strength of both hands, back strength, and SPC level of the patients before and after the exercise program are shown in Table  1 . The data indicate that Pilates exercises had positive effects on pain, depression, weight, BMI, body fat ratio, and the SPC level of patients with FMS. The changes in SPC score, pain, depression, and anthropometric measures at the end of exercises were statistically significant (p<0.05) No statistically significant differences were observed in grip strength of both hands or back strength before and after exercises.
The relationship between anthropometric measurements, pain, depression, and SPC scores obtained before and after the Pilates exercises are shown in Table  2 . Before exercise, a statistically significant correlation was found between SPC scores and pain, depression, weight, BMI, and body fat ratio (p<0.001, p<0.001, p<0.05, p<0.001, and p<0.001, respectively). After exercise, a statistically significant correlation was detected between SPC scores at week 12 and pain, depression, weight, BMI, and body fat ratio (p<0.001, p<0.001, p<0.05, p<0.024, and p<0.023, respectively). A significant relationship was not observed with age or height before and after the 12-week program.
Discussion
The results of the present study indicate that a 12-week Pilates program had positive effects on the SPC of patients with FMS. Their pain scores and BDI scores were improved at the end of the 12-week Pilates program. Back strength and hand grip strength had not changed significantly at the end of the exercise program. Anthropometric measurements including weight, BMI and body fat ratio had improved at the end of the 12-week Pilates exercise program.
Although the Pilates method has been employed as part of fitness programs in the studios for a long time, it has only recently been shown to improve flexibility, abdominal muscular endurance, and static and dynamic balance in healthy people, and subsequently has become the subject of scientific research investigating its efficiency in patients with musculoskeletal diseases (35) (36) (37) (38) (39) (40) . Chronic low back pain patients were reported to benefit from Pilates exercises (41) . The basic goal of Pilates training is improvement in body flexibility and general health, with emphasis on strength, posture and coordination of breathing with movement. Another important contribution of the Pilates technique is avoidance of positions that demand unnecessary muscle recruitment and the ensuing early fatigue, decreased stability and impaired recovery (42) . Since most FMS patients feel tired and unrefreshed as a result of interruption of deep sleep by bursts of brain activity similar to wakefulness due to electroencephalographically documented α-δ wave intrusions, these patients may have difficulty complying with the standard aerobic exercises (43) . Pilates may increase the compliance of such patients by avoiding the above-mentioned exercise fatigue as was corroborated by the results of our study, in which all patients could finish the training program without any physical problems. While conventional exercise programs have a tendency for weakening the already weak muscles and strengthening the already strong muscles and may lead to an unbalanced muscular build and resultant complications of chronic low back pain and several types of injuries, Pilates techniques aim to correct body posture by training the muscular system as a whole. More specifically, the Pilates concept locates the body center in deep muscles in proximity to the spine and the training aims to form a robust musculoskeletal structure in the upper body by providing a balanced back and abdominal musculature (42) . FMS patients have muscular asymmetry and antalgic postural problems (44). Jones et al. (45) showed that FMS may affect peripheral and/or central mechanisms of postural control leading to significantly impaired balance. Johnson et al. (35) reported improvement in dynamic balance following 10 Pilatesbased exercise sessions when compared to the control group. Pilates exercises may have contributed to the positive results in our study as well by improving impaired posture and balance. The effect of exercise on FMS is continuing to be investigated by researchers. In a recent study reported by Altan et al. (20) , a 12-week Pilates training among individuals with FMS had improved the parameters of pain, fatigue, morning stiffness, and tender points when compared to a control group. The improvements were evaluated by patient and physician's global assessments, fibromyalgia impact questionnaire, 6-minute walking test, chair test, Nottingham Health Profile, and BDI. Martin et al. (5) observed improvement in the parameters of aerobic fitness, tender points and total myalgic score in subjects that completed a 6-week exercise program compared to those that completed a relaxation program, and suggested that even better results could be obtained with longer exercise periods. Aerobic endurance exercises spanning 12 weeks were found to have a positive effect on the fitness and well-being of FMS patients (6). Ramsay et al. (46) , in contrast, failed to show any superiority of supervised aerobic exercise for 12 weeks over a home exercise program for any parameter except for psychological well-being. A recent review has suggested that supervised aerobic exercise training and strength training may have a beneficial effect on physical capacity and clinical symptoms in FMS patients (47) . Unfortunately, development of a standard exercise protocol in FMS has not yet been possible due to variability in the type of exercise, duration, follow-up period, and selection of evaluation parameters among the above-mentioned studies.
Pilates exercises involved in this study showed no positive effect on the grip strength of both hands or back strength. These findings indicate that the Pilates exercises used in the present study were not effective in developing static strength. This limitation may be due to the lack of inclusion of Pilates exercises with movement that can increase handgrip strength. Importantly, it was expected that participants would show an increase in back strength.
Pilates training that focuses on back extensors and abdominal musculature, on the transversus abdominus in particular, is referred to as core strengthening. The fact that no significant improvement in back strength was found may be because the group consisted of FMS patients rather than healthy individuals. As a result, study participants may have been unable to perform the exercises adequately due to physical pain. The lack of the anticipated improvement in back strength may be deemed normal when applying this type of exercise program to FMS patients.
The results of the present study indicate that Pilates exercises improve the level of pain. Pilates involves closed kinetic-chain exercises, which may provide the compressive and decompressive forces necessary to foster nutrition to joints and cartilage to reduce degenerative risk. Pilates may have a role in attenuating the predisposition to chronic axial musculoskeletal pain caused by spinal instability. A study conducted by Valencia et al. (48) evaluated pain perception, muscular flexibility, and illness impact in women with fibromyalgia. Twenty FMS patients were randomly assigned to one of two training groups, one following a program of kinesiotherapy and active muscular stretching and one using techniques of Global Myofascial Physiotherapy. Both groups met twice a week for 12 weeks, for a total of 150 minutes each week. Flexibility and illness impact were measured. No significant differences were observed between the two treatment groups in the initial values or in the results at the end of the program or after the follow-up, so neither program proved to be superior.
The depression level of the patients in this study improved significantly after the exercise program. The presence of depressive symptoms is associated with a great impairment in patients with FMS: indeed, the psychiatric comorbidity lowers the pain threshold and worsens the quality of life of FMS patients (49) . There is well-established evidence that aerobic exercises improve quality of life by reducing pain, the number of sensitive points and depression (4). There are also some studies related to depression measurements in patients with FMS that yielded conflicting results. In a study carried out by Ramsey et al. (46) , one group was assigned to perform aerobic exercises and the other group was assigned to perform home exercises for a period of 48 weeks. No amelioration was found in levels of depression, as measured by the BDI scores, either within or between groups.
A broad, web-based review of the literature (PubMed, SPORT Discuss and ProQuest 5000 International) indicated that previous research investigating the relationship between BMI, body fat ratio and SPC was conducted in healthy individuals; however, research investigating the relationship between SPC and parameters such as BMI and body fat ratio, as well as basic physical conditions such as strength, had not been carried out in patients with FMS. In examining the relationship between the measured parameters before and after exercise, a statistically significant correlation was found between SPC scores and weight, BMI and body fat ratio. A precise examination of the results shows that the pain and depression levels are improved more sensibly than the other measured variables. It should be noted that a decrease in weight and fat ratio are the main outcomes of the exercise program. Improvement in these parameters is associated with an improvement in the BMI. The effects of these physical appearance parameters on SPC are also positive. The relationship between SPC and body composition in patients with fibromyalgia has not been previously established. Although there is no control group with which to compare the outcome of this research, the findings and results of the present study may contribute to clarification of the relationship between SPC and exercise in patients with FMS.
In conclusion, the present study shows that Pilates exercise significantly improves pain depression and the SPC level in fibromyalgia patients. An improvement in anthropometric parameters is also observed. The exercise program does not show any effects on the strength parameters of patients. Further studies should be considered, including endurance exercise, to evaluate pain, depression and strength in FMS patients to improve the SPC. According to the results of this study, Pilates exercise can be recommended as an effective supplement to the treatment of FMS patients. We believe that further research, including a larger patient population and a longer follow-up period, could better assess the benefit of this popular physical exercise method.
